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ABSTRACT
Twenty-three fungicides were screened in the laboratory to 
evaluate their effect on the mycelial growth of Colletotrichum 
fragariae. Dithane M-45 and Manzate-D killed CL fragariae at 
100 ppm whereas the others did not.
There was a significantly higher percent of infection withto
C. fragariae in Dabreak than in Headliner in field and greenhouse 
plants when the transplants were obtained from a diseased plant 
bed. It was shown that the selection of plants in summer beds 16 
feet from infected areas significantly reduced the number of C. 
fragariae infected plants transplanted in the field. Attempts to 
obtain C. fragariae-free runner plants from contaminated plantings 
were not completely successful. Of the 108 runner plants which were 
rooted in flats, four died from C. fragariae infection.
C. fragariae did not persist for eight months in Louisiana soils 
under greenhouse or field conditions or in mummified crowns collected 
from plant beds where the disease had been severe.
Of the Louisiana clones screened in summer plant beds and in the 
greenhouse, clone 6-632 was highly resistant to the disease. Dabreak 
was not found to be resistant in either the field or greenhouse tests. 
All of the out-of-state clones which were inoculated with C. fragariae 
in the greenhouse were considered susceptible to the disease.
None of the progenies from crosses between Louisiana clones were 
found to be resistant to C. fragariae. Progenies from crosses involving 
clone 1158 as one of the parents had the most resistance. Progenies 
from crosses involving Dabreak or clone 3377 as one of the parents were 
highly susceptible to C_. fragariae.
INTRODUCTION
The strawberry (Fragaria sp.) is one of the most important small 
fruits in the United States. It is grown commercially or for home use 
in every state from Florida to Alaska, In Louisiana the center of the 
local commercial growing area is Tangipahoa Parish, with Washington,
St. Tammany, St. Helena, Ascension, Livingston, and East Baton Rouge 
Parishes also producing large quantities of berries (2,11).
The approximate acreage of strawberries in Louisiana in 1969 was 
2,200 acres with an estimated fruit production of 440,000 crates of 
24 pints. This represented an estimated income of over $2,347,329 to 
Louisiana farmers.
In addition to the income from the sale of fruity Louisiana 
growers also sell plants at the end of the summer to other states as 
well as to the local market. This amounts to over $200,000 additional 
income to Louisiana farmerŝ -.
Strawberry plants are subject to many disease-inducing agents 
including fungi, bacteria, nematodes, and viruses which cause losses 
amounting to several million dollars annually. One of the most destruc­
tive fungus diseases in Louisiana in recent years has been anthracnose 
or crown rot in summer plant beds (2). It is caused by the fungus 
Colletotrichum fragariae Brooks, which primarily attacks the strawberry 
plant crowns (2,3,4,5,7,8).
-%ascom, B. 1970. Personal Communication
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Although the crown rot phase of the disease has been considered 
the most important in Louisiana, the fungus (C.fragariae) has been 
observed to cause extensive infections on runners, leaf blades, and 
petioles under some conditions (2).
On the runners the lesions initially are oval, dark brown, 1-2 mm 
in length; they gradually increase to about 1-2 cm. In severe cases 
the lesions are so numerous that they result in the runners becoming 
girdled and killed. Many conidia-bearing acervuli develop on the dead 
tissue (1,2,4).
The leaf blade symptoms are characterized by a brown rot which 
starts at the larger veins and eventually involves the entire blade.. 
The infection usually extends along the midrib prior to spreading 
laterally into the interveinal tissue (2).
The most serious phase of the disease, as previously mentioned, 
is the crown infection. The first obvious symptom is a sudden wilting 
of the plant. The wilt becomes progressively more severe, until the 
plant dies. Cross sections through the crown show that both the 
cortex and vascular elements are discolored. The infected plant 
crowns are brittle and break under very little pressure (4).
Growers have had sporadic infections of C. fragariae in plant 
beds to some degree during the past several summers. Warm, wet condi­
tions favor the development of the disease and spread is rapid when 
daily showers occur. This is true because conidia, which are spread 
readily by splashing rain, are produced abundantly on the infected 
plant parts. They are not blown, for they are borne in a sticky sub­
stance. When cold weather begins, the wilting phase of the disease
is no longer obvious. Some plants may become partially infected, but 
because of the low temperatures the advanced infection that causes 
wilt stops and these plants appear healthy. The fungus then carries 
through the winter within the plants (2,5).
The severity of the disease in plant beds may range from the 
death of a few to nearly all the plants. No satisfactory control has 
been found for :own rot, so it is essential that progress be made in 
controlling the disease. These studies, therefore, were made to 
investigate possible means of controlling this summer plant bed disease
 ̂ i
by cultural and sanitation practices and by breeding for resistance.
REVIEW OF LITERATURE
A number of diseases which affect the roots and crowns of 
strawberry plants has been reported in the literature (2,4,10,11).
Two of the most important ones are red stele, (Phytophthora fragariae 
Hickman) and wilt (Verticillium albo- at rum Reinke and Buthold) . A 
third disease, black-root rot, is caused by a complex of organisms (11).
Red stele is widely distributed in many parts of the world, but 
seems to be limited to regions of cold or relatively cool climate. This
it
disease has not been reported in the strawberry growing areas of the 
Deep South (11). Verticillium wilt is of great economic importance 
in the Pacific Coast area from California to British Columbia. Black- 
root rot is widely distributed and has been reported in most parts of 
the world where strawberries are grown.
Crown and bud rots, caused by Sclerotinia sclerotiorum (Lib.) 
deBary, and Ehizoctonia solani Kuhn, are sometimes of economic impor­
tance in certain localities (10). Other minor root and crown diseases 
or strawberries are Armillaria crown rot (Armillaria mellea Vahl. ex Fr.) , 
Sclerotium crown and root rot (Sclerotium rolfsii Sacc.), Botrytis crown 
rot (Botrytis cinera Pers. ex. Fr.), Dematophora crown and root rot 
(Rosellinia (Dematophora) mecatrix (Hart) Berk.), and charcoal rot 
(Botryodiplodia phaseoli Manl.).
In the last few years a new crown rot or anthracnose disease 
caused by the fungus Colletotrichum fragariae Brooks, has become a 
serious problem in the summer plant beds of Louisiana growers. Anthrac­
nose has three disease phases: a runner and petiole phase which was
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described first by Brooks (1) in 1931; a crown rot phase which was 
described by Carver (4). in 1959; and a leaf phase described by Carver 
(2) in 1967. All three phases occur in Louisiana.
The crown rot phase is the most destructive. Usually, the fungus 
enters the plant at the soil line and ramifies throughout the crown, 
killing the plant tissue so that it is unable to take up water from 
the soil. At this point the plant wilts rather suddenly as if it were 
broken off at ground level. Cross sections through the crown reveal a 
reddish brown discoloration (4,5).
Both Headliner and Dabreak clones, which are grown extensively 
in Louisiana, are susceptible to C. fragariae. Headliner has some 
field resistance whereas Dabreak is extremely susceptible (2,4). Other 
clones which have been tested and found to be susceptible to C. fragariae 
under artificial conditions are Klonmore, Marion Bell, Konvoy, Cal- 
Solania, Earlibelle, Florida 90, and Louisiana clones: 1-118, 1-158,
1-164, 3-253, 3-337, 3-730, 3-1257, 3-1258, and 4-868. (2).
Additional tests indicated that C. fragariae does not live from 
summer to summer in the soil; in fact, healthy Dabreak plants did not 
become infected when planted in soil which had been artifically infes­
ted three months previously. Isolations of C. fragariae have been made 
from living plants in the field throughout the year (2).
Many fungicides, screened in the laboratory, have been effective 
in preventing mycelial growth on agar containing the fungicides (2,4).-
Several of the fungicides which had prevented mycelial growth in 
laboratory tests were used in fungicide spray programs in the field.
The results of these studies have been erratic and are considered 
unsatisfactory for the control of C. fragariae in summer plant beds (2,5).
MATERIALS AND METHODS
To make the initial isolations of c. fragariae small sections of 
plant tissue were cut from the periphery of infected crowns with a 
sterile scapel, placed on potato-dextrose agar and incubated at 24° 
centigrade for seven days. The medium consisted of 20 grams of agar,
20 grams of dextrose, the extract from 200 grams of potatoes and enough
distilled water to make 1,000 ml of the medium, then autoclaved at 16 
pounds of pressure for 20 minutes.
When conidia were to be used in inoculation experiments, the isolates
were transferred to oatmeal agar for better conidial production. This 
medium was made by adding 20 grams of agar, the extract of 75 grams
i
of oatmeal and enough distilled water to make 1,000 ml of the1medium, 
then autoclaved at 16 pounds of pressure for 20 minutes.
Conidial suspensions were prepared from cultures which had been 
growing on oatmeal agar at 24° centigrade for 10-14 days. The conidia 
were scraped from the surface of the agar with a flame sterilized scapel, 
then mixed with sterile distilled water until a dilution of 50-60 conidia 
per low (lOOx) microscope field was obtained.
Plants in the field and in the greenhouse were inoculated with 
conidial suspensions sprayed from a three gallon Hudson garden sprayer 
or injected into the crowns of plants with a hypodermic syringe fitted 
with an 18 gauge needle. In the latter case two injections were made 
into each crown inoculated (2).
The percent infection in all of the experiments is based on the number 
of plants killed by C. fragariae and not on runner or petiole symptoms.
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Cultural methods and air temperatures were standarized during all 
the greenhouse tests. Unless otherwise stated, steam sterilized soil 
was used in a mixture by volume of three parts soil, two parts peat 
moss, and one part sand. This medium was kept moist throughout each 
test. The air temperatures were maintained between 28° and 32° centigrade.
Field experimental test plots were located at the Baton Rouge campus 
and the Idlewild Experiment Station, Clinton, Louisiana. Soil types at 
each location were comparable, each with good drainage. Moisture was 
applied by overhead irrigation. Cultivation practices usually used in 
summer plant beds were employed in each field test. A spray program 
to control insects was used on all field plots.
The Dabreak variety was used as a control in all greenhouse and 
field tests. These plants were produced either in the greenhouse o.r 
in screen cages under disease-free conditions.
The analysis of variance was used to analyze the data. In■experiments 
where more than four mean differences were obtained the differences were 
ranked according to the Duncan Multiple Range. In experiments involving 
four mean differences or less a Least Significant Difference (L.S.D.) 
was used to rank the means.
The technique used by Carver (2) was employed to study the effect 
of fungicides on the mycelial growth of C. fragariae on artificial media.
In this technique the fungicides were mixed with 100 ml of potato- 
dextrose agar then poured into Petri plates and allowed to solidify.
Discs of the fungus' were then placed on the treated agars and incubated 
for several days. The discs were five mm in diameter and were taken 
from the periphery of actively growing cultures of the organism.
Measurements; of the diameter of the fungus colonies were' made three 
and six days after transfer to agars incorporated with the various 
fungicides. The growth of the fungus on nontreated agar was measured 
as a control. At the end of six days the five mm discs of the fungus 
which did not grow were removed and transferred to fungicide-free 
potato-dextrose agar. Measurements of the diameter of the fungus 
colonies were recorded after five days.
In order to determine whether Dabreak or Headliner plants were the 
better host for survival of the fungus during the winter months, plants 
of each variety were taken from the C. fragariae infected beds at the 
Carl Drude Farm in Ponchatoula, Louisiana in November, 1968, and 1969.
Those which were collected in 1968, were planted immediately in 
C. fragariae-free soil in 50 plant plots, replicated four times in a 
randomized block design, at the Xdlewild Experiment Station. C. fragar­
iae -free Dabreak plants produced in screen cages on the Baton Rouge campus 
were used as controls. The numbers of plants that died in these plots 
were recorded until May 15, 1969, at which time the percent C. fragariae 
infection was determined for each variety.
The Dabreak and Headliner plants collected in 1969 were immediately 
transplanted to six-inch pots filled with sterilized soil in the green­
house. Each treatment was replicated four times with 25 plants in each 
replication. The number of C. fragariae infected plants was recorded in 
each replication after 30 days and the percent of infection was determined.
To determine whether or not C. fragariae would survive in plant beds 
from season to season the following procedure was employed. Naturally
infested soil, Cb fragariae-free soil, sterile soil, and sterile soil 
containing mummified strawberry crowns were collected in November, 1968. 
The naturally infested soil and the mummified crowns were collected from 
the Hill Farm, Baton Rouge. These four soil types were stored and kept 
moist for eight months on greenhouse benches in boxes 4' x 3' x 6" lined 
with plastic. At the end of eight months of storage, 16 c. fragariae- 
free Dabreak plants were planted in each of the soils. The number of 
plants infected with C. fragariae was recorded at the end of 30 days.
A second experiment to test the survival of C. fragariae from 
season to season in soil naturally infested with £. fragariae was per­
formed at two locations on the Idlewild Experiment Station. During 
July, 1969, disease-free Dabreak plants were set in the test soils and 
allowed to produce runner plants which were set and grown four months.
In November, 100 plants at each location were examined at random for 
C. fragariae infection.
In order to determine whether or not the percent of c. fragariae 
in the fall planting could be reduced or eliminated by selection of 
plants from summer beds some distance away from infected areas, the 
following method was employed. Dabreak plants were selected in 
November, 1967 from a plant bed at the Fred Beauchamp Farm, ponchatoula, 
Louisiana. One hundred plants not showing the wilt symptom were chosen 
adjacent to and within a diseased area, 16 feet from the diseased area, 
and at random within 16 feet of the diseased area. The same number of 
healthy Dabreak plants were immediately transplanted to the field in
C. fragariae-free soil at the Idlewild Experiment Station in Clinton. 
They were planted in a randomized block design with five replications,
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each with 20 plants. The percent of C, fragariae infection, which was 
based on the number of dead plants in each replication, was recorded 
in May, 1968.
The same method was employed for testing the effect of selection 
in the summer plant beds in 1968, except the test plants were obtained 
from a field at the Carl Drude Farm, Ponchatoula, Louisiana.
The following method was used during the spring to obtain C. 
fragariae-free Dabreak runner plants from the contaminated fall plant­
ings at the Idlewild Experiment Station. On May 15, metal flats were 
lined with one mill black plastic, filled with Ĉ. fragariae-free soil 
and placed beside strawberry plants which were beginning to produce . 
runner plants. The runner plants produced were set in soil in the 
metal flats and watered sufficiently to prevent drying. As soon as 
10 or more plants per flat had rooted, the young runners were cut from 
the mother plants. The flats containing the young runner plants were 
removed from the field and placed in the greenhouse. After 30 days, 
the number of plants which died from C. fragariae in each flat was 
counted. The controls were greenhouse grown Dabreak plants.
Clones from Arkansas, California, Mississippi, North Carolina and 
Tennessee were tested for resistance to Cb fragariae. The clones from 
Arkansas were obtained from J. M. Moore, Associate Professor of Horti­
culture, University of Arkansas, Fayetteville, Arkansas. The clones 
received were 5081, 5088, 5125, 5254 and 5321.
Albrit, Lassen and Fresno were received from R. S. Bringhurst, 
Professor of Pomology, University of California, Davis, California.
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Clones 62-9, 62-12, 62-39, 62-51, 62-76, 62-85, 62-128, 62-229, 
and 64-6 were sent by J. P. Overcash, Horticulturist, Mississippi 
State University, State College, Mississippi.
Clones supplied by G. J. Galletta, Associate Professor of 
Horticulture, North Carolina State University, Raleigh, North Carolina, 
were 2379, 2665, and 2974.
Tennessee Beauty and Tennessee Shipper were supplied by w. E. Roever, 
Associate Professor of Horticulture, University of Tennessee, Knoxville, 
Tennessee.
The out-of-state clones were set in flats of sterile soil in the 
greenhouse. After runner plants had been rooted for each clone, they 
were counted and inoculated with a conidial suspension of C. fragariae 
from a three gallon Hudson sprayer. The plants were inoculated twice, 
once at the beginning of the experiment and then seven days later.
Thirty days after the second inoculation was made, the percent of dead 
plants was determined in each flat.
Louisiana clones tested for resistance to Ch fragariae were 
obtained from P. L. Hawthorne, Professor of Horticulture, Louisiana 
State University, Baton Rouge, Louisiana.
Twenty-three top clones from the Louisiana Plant Propogation beds 
were chosen and planted in replicated summer plant beds for two consec­
utive years at the Louisiana State University Hill Farm, Baton Rouge, 
Louisiana.
The plots in the summer plant beds were 10 feet long, on 42 inch 
rows approximately 10 inches high. The soil was treated with methyl
bromide (Dow flC-2) under a polyethylene cover at the rate of one pound 
per 100 square feet. The soil was in good tilth, and the soil tempera­
ture was 24° centigrade at six-inches in depth at the time of applica­
tion. At the end of 48 hours, the polyethylene cover was removed. The 
field used for summer plant beds was divided into halves, with buffer 
plots between the two areas. One half was restricted to plots which 
were to be inoculated with Ĉ. fragariae and control plants were grown 
in the other half. The 10 foot test plots in each half were arranged 
in a randomized block design with four replications for each clone in 
each test area. Five healthy plants were set in each plot. In the 
inoculation half of the field, the center plant in each plot was injec­
ted with a conidial suspension of C.fragariae by the hypodermic syringe 
method. Although no inoculations were made in the control plots, the 
number of plants per plot was reduced to four. The number of plants 
produced in each plot was recorded in November of each year.
In 1969, 20 plants of each clone were dug from the control half 
of the field, planted in sterile soil in six-inch pots and placed in 
the greenhouse. Each clone was divided in groups of five plants each 
and placed at random on the benches. Every plant was inoculated by 
the hypodermic syringe method. Thirty days after inoculation, the 
number of plants showing C. fragariae symptoms was counted to deter­
mine the percent of infection.
The plants used to test the F-̂ and progenies of crosses between 
clones were obtained from P. L. Hawthorne, Horticulture Department, 
Louisiana State University.
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The plants were set in sterile soil in three-inch pots. The 
progeny of each cross was placed in groups of 10 and arranged at 
random on the greenhouse benches. Plants obtained in 1969, were 
inoculated 11 months after planting. Those received in 1970, were 
inoculated at five months. In each of the two years the progeny 
was inoculated with a conidial suspension of C. fragariae sprayed 
on the foliage with a three gallon Hudson sprayer. The clones were 
inoculated three times in this manner over a three week period. 
Thirty days after the last treatment, the number of plants that died 
from C. fragariae was recorded for each replication.
EXPERIMENTAL RESULTS
I. Laboratory Fungicide Screening Tests 
Twenty-three fungicides were screened in the laboratory using the 
agar-fungicide incorporation method. The control medium was potato- 
dextrose agar without fungicides. A list of the fungicides tested 
at the rate of 1,000 ppm active material is given below.
1. Actidione 7.7% W.P. (Beta [2-{3/5 dimethyl-2-oxycyclohexyl)-
2-hydroxy ethyl] -glutarimide)
Tuco products Division, The Upjohn Company
2. Bay 33172 (experimental compound)
Chemagro Chemical Company
3. Benlate 50% W.P. (Methyl 1-(butylcarbamoyl)-2-benzini-
dozale - carbamate)
E. I. dupont de Nemours Company
4. Botran 75% W.P. (2,6 Dichloro-4-nitroaniiine)
Tuco Products Division, The Upjohn Company
5. Cyprex 65% W.P. (N-Dodecylquanidine acetate)
American Cyanamid Company
6. Daconil 2787 75% W.P. (Tetra chloroisophthalonitrile)
Diamond Alkali Company
7. Delan 75% W.P. (l,4-Dithiaanthra<juinone-2,3-dicarbo-
nitrile)
E. Merck A. G. of Germany
8. Demosan 65% W.P. (1-4 Dichloro-2,5-dimethoxy benzene)
E. I. DuPont de Nemours and Company
9. Difolatan 80% W.P. (N-(l,l,2,2-tetrachloroethylsulfenyl)-cis-
A -4 cyclohexene-1,2-dicarboximide)
Chevron Chemical Company
10. Dithane M-45 45% W.P. (Manganous ethylenebisdithiocarbamate
plus zinc ion)
Rohm and Haas Chemical Company




12. Fermate 76% W.P. (Ferric Dimetliyldithiocarbamate)
E. I. DuPont de Nemours and Company
13. Geigy S 14986 (Experimental Chemical)
Geigy Agricultural Chemicals
14. Geigy S 16306 (Experimental Chemical)
Geigy Agricultural Chemicals
15. Geigy S 17470 (Experimental Chemical)
Geigy Agricultural Chemicals
16. Manzate-D 80% W.P. (Manganous ethylenebisdithiocarbamate
plus zinc ion)
E. I. DuPont de Nemours and Company
17. 0rthocide-50 50% W.P. (N-(Trichloromethylthio)-4-cyclohexane-
I,2-dicarboximide)
Chevron Chemical Company
18. Phaltan 50% W.P. (N. Trichloromethylphthalimide)
Chevron Chemical Company
19. Phygon 50% W.P. (2,3-Dichloro-l,4-Naphthoquinone)
Naugatuck Chemical Company
20. T. H. 7462 (Experimental Chemical)
Thompson-Hayward Chemical Company
21. Terraclor Super-X E.C. (Pentachloronitrobenzene plus 5-Ethoxy
-3-trichloromethyl-l,2,4-thiadiazole)
Olin Mathieson Chemical Company
22. Thylate 75% W.P. (Tetramethylthiuramdisulfide)
E. I. DuPont de Nemours and Company
23. Tribasic CuSO^ 26% W.P. (Cupric Sulfate Monhydrate)
Tennessee Corporation
The results obtained in the screening tests are recorded in Tables 
1, 2, 3 and 4. Here the average diameter in mm of c. fragariae on 
potato-dextrose agar incorporated with various fungicides at 1,000,
500, 100 and 50 ppm active material respectively, three and six days 
after the start of the test is given. These tables also show the 
average diameter of the fungus discs five days after being transferred 
to fungicide-free agar.
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Twenty of the 23 fungicides tested at 1,000 ppm appeared to prevent
growth of C. fragariae up to three days; however, growth was observed on
13 fungicide agars, at the end of six days {Table 1) . Growth on these
13 agars was greatly reduced as compared with the control. Of the 10 * *
treated agars which prevented the growth of the fungus at six days, four
Table 1. The average diameter in mm of fragariae on potato-dextrose 
agar incorporated with various fungicides at 1,000 ppm active 
material and the diameter when transferred to agar without 
fungicides.
Average diameter 3 and Average diameter 5 days
6 days on agar with after retransfer to agar
fungicides without fungicide
Fungicides 3 days 6 days
1. Actidione 52 13
2. Bay 33172 5 9
3. Benlate 5 5 5
4. Botran 5 9
5. Cyprex 5 10
6. Daconil 2787 9 21
7. Delan 8 9
S. Demosan 8 10
9. Difolatan 5 8
10. Dithane M-45 5 5 5
11. Du-Ter 5 5 30
12. Fermate 5 5 15
13. Geigy S. 14986 5 5 31
14. Geigy S. 16306 5 8
15. Geigy S. 17470 5 8
16. Manzate-D 5 5 5
17. Orthocide 50 5 5 6
18. Phaltan 5 11
19. Phygon 5 12
20. T. H. 7462 5 5 6
21. Terr. Super-X 5 5 39
22. Thylate 5 5 5
23. Tribasic CuS0„ 5 21
24. Gontrol 27 61
^Average of 3 replications. 
Diameter of inoculum disc.
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were considered fungicidal and six fungistatic. The fungicides were 
considered fungicidal when the fungus did not grow within five days 
after being transferred to agar without fungicides.
The 16 fungicides in which the diameter of the C. fragariae 
colonies at six days on the treated agars at 1,000 ppm was less than 
10 mm were screened at 500 ppm {Table 2) . All of these greatly reduced 
the growth of the colony as compared to the control. At 500 ppm six 
of the fungicides prevented the fungus from growing on the treated 
agars at six days. Benlate, Dithane M-45, and Manzate-D killed the 
fungus (Table 2).
Table 2. The average diameter in mm of C. fragariae on potato-dextrose 
agar incorporated with various fungicides at 500 ppm active 
material and the diameter when transferred to agar without 
fungicides.
Fungicides
Average diameter 3 and 
6 days on agar with 
fungicides 
3 days 6 days
Average diameter 5 days 
after retransfer to agar 
without fungicides
1. Bay 33172 52 14
2. Benlate 5 5 5
3. Botran 5 11
4. Delan 15 29
5. Difolatan 5 9
6. Dithane M-45 5 5 5
7. Du-Ter 5 5 35
8. Fermate 5 8
9. Geigy S 14986 8 ‘ 10
10. Geigy S 16306 5 9
11. Geigy S 17470 12 18
12. Manzate-D 5 5 5
13. Orthocide 50 5 6
14. T. H. 7462 5 5 34
15. Terr. Super-X 5 5 39
16. Thylate 5 10 41
17. Control 36 67
-̂Average of 3 replications. 
^Diameter of inoculum disc.
I
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Ten of the most effective fungicides at 500 ppm were then screened 
at 100 ppm (Table 3). Again the diameter of the fungus on the treated 
agars was greatly reduced as compared to the controls. Dithane M-45 
and Manzate-D were fungicidal to C.. fragariae. Benlate, Du-Ter and 
Orthocide 50 were very effective; however, they were not fungicidal.
Table 3. The average diameter in mm of C. fragariae on potato-dextrose 
agar incorporated with various fungicides at 100 ppm active 
material and the diameter when transferred to agar without 
fungicides.
Average-1- diameter 3 and Average diameter 5 days
6 days on agar with after retransfer to agar
fungicides without fungicides
Fungicides 3 days 6 days
1 . Benlate 52 6
2. Difolatan 5 9
3. Dithane M-45 5 5
4. Du-Ter 5 7
5. Fermate 5 10
6 . Geigy 16306 15 31
7. Manzate-D 5 5
8. Orthocide 50 5 7
9. T. H. 7462 10 14
10. Terr. Super-X 7 9
11. Control 35 64
"̂Average of 3 replications. 
^Diameter of inoculum disc.
None of the six fungicides screened at 50 pp*n (Table 4) prevented 
the C. fragariae colonies from increasing in diameter. It should be 
noted that Benlate and Du-Ter prevented the growth of Ĉ. fragariae at 
three days and were highly effective in reducing the growth at six days.
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Table 4. The average diameter in mm of fragariae on potato-dextrose 
agar incorporated with various fungicides at 50 ppm active 
material.
Fungicides
Average diameter 3 and 
6 days on agar with 
fungicides 
3 days 6 days
1. Benlate 5 8
2. Difolatan 6 10
3. Dithane M-45 17 40
4. Du-Ter 5 7
5. Manzate-D 19 41
6. Orthocide 50 7 29
7. Control 35 64
^Average of 3 replications. 
^Diameter of inoculum disc.
XI. Disease Cycle Studies
A. Over-wintering of C. fragariae in Plant Crowns of Dabreak and 
Headliner Clones.
Dabreak and Headliner plants were collected in November/ 1968 and 
1969, from a summer plant bed in which many plants were killed by C. 
fragariae. The 1968 plants were transplanted immediately to C. 
fragariae-free soil at the Idlewild Experiment Station. At the end of 
May, 1969, the number of dead plants was recorded. As shown in Table 5, 
the mean percent C. fragariae infection of Dabreak and Headliner was 28 
and 4 percent, respectively. None of the control plants died. Accord­
ing to an analysis of variance, the mean percent death of the Dabreak 
plants due to C. fragariae was s ignificantly higher than the mean percent 
death in the Headliner and control plants at- both levels of significance 
{Table 5). There was no significant mean percent difference between 
the Headliner and control plants.
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Table 5- The percent C. fragariae infection in Dabreak and Headliner 
plants in May, 1969.1
Treatments
Percent C. fragariae infection per replication
Mean1 2 3 4
A. Dabreak 35 35 20 22 28
B. Headliner e 1 4 3 4
C. Control 0 0 0 0 0
The plants were obtained from a summer bed where C. fragariae had killed 
many of them the previous November, and then planted immediately in C. 
fragariae-free soil in the field.
^50 plants for each replication.
L.S.D. .05 = 7.9
.01 =  12.0
Those collected in 1969 were immediately transplanted to six-inch pots 
filled with sterilized soil in the greenhouse (Table 6). As shown in 
Table 6, the mean percent death of Dabreak plants due to Ĉ. fragariae 
in the greenhouse was 50 percent after 30 days. The mean percent kill 
of Headliner was six percent. None of the control plants died. Accord­
ing to an analysis of variance, the mean percent difference in death 
due to C. fragariae between the control and Headliner plants was not 
significant at the .05 level. The mean percent death of the Dabreak 
plants due to C. fragariae was significantly higher than in the other 
two treatments at both the .05 and .01 levels of significance (Table 6) .
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Table 6. The percent C. fragariae infection in Dabreak and Headliner 
plants recorded after 30 days in the greenhouse.-*-
Treatments
Percent C. fragariae infection per re pi i cation-̂
Mean1 2 3 4
A. Dabreak 32 48 68 52 50
B. Headliner 4 8 0 12 6
C. Control 0 0 0 0 0
•'"The plants were obtained in November from a summer bed where many plants 
died and were immediately transplanted in six-inch pots filled with steri­
lized soil in the greenhouse.
225 plants for each replication.
L.S.D. .05 = 16.4 
.01 = 24.8
B. Inability to Demonstrate Carry Over of (3. fragariae in the Soil 
and in Dead Plant Crowns.
Naturally infested soil and mummified strawberry crowns were 
collected in November, 1968, from the Hill Farm where C. fragariae 
had been severe in the summer plant beds. Mummified plant crowns 
mixed with sterile soil, naturally infested field soil, C. fragariae-free 
field soil,and sterile soil were stored in separate boxes constructed 
on the greenhouse benches as previously mentioned. The latter two were 
used as controls. After eight months of storage, 16 C. fragariae-free 
Dabreak plants were planted in each of the test soils. The plants were 
observed for 60 days, which was considered ample time for infection 
to take place. None of the plants became infected with C. fragariae 
during the test period.
The possibility of soil transmission was also tested in the field 
in 1969. In this test healthy Dabreak plants were set in July, 1969, -
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in two locations at the Idlewild Experiment Station, in soils where 
a large number of Dabreak plants had died with C_. fragariae eight 
months previously. After four months 100 plants selected at random 
from each location were examined and were not infected with C. fragariae.
III. The Effects of plant Selection in Summer Beds on, the Reduction 
of C. fragariae in Fall Plantings.
Apparently healthy Dabreak plants were selected from the summer 
plant beds at the Fred Beauchamp Farm in November, 1967, and planted 
immediately in the field in C. fragariae-free soil at the Idlewild 
Experiment Station in order to determine whether or not plant selection 
in the summer beds would reduce the amount of fragariae in fall 
plantings. One hundred plants were selected from each of the following 
areas: adjacent to and within a diseased area, 16 feet from a diseased 
area, and at random within 16 feet of a diseased area. Healthy Dabreak 
plants produced in screen cages were used as the controls. In May, 1968, 
the number of plants infected with C. fragariae in each plot was counted 
and the percent of C. fragariae infection was recorded (Table 7).
As shown in Table 7, the mean percent infection for plants 
selected as escapes in a diseased area was 14 percent (Treatment B), 
for plants selected at random within 16 feet of a diseased area 12 per­
cent (Treatment D) and at a distance of 16 feet from a diseased area 
3 percent (Treatment C) . None of the control plants died (Treatment A) . 
From an analysis of variance (Table 7) , there was no mean percent dif­
ference between Treatments B and D at the .05 level of significance.
The mean percent of plants infected in Treatments B and D was signifi­
cantly higher at the .01 level than those in the control Treatment A. 
Treatments A and C were not significantly different at either level.
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Table 7. The percent C fragariae infection in Dabreak plants in May, 1968.x ^
Treatments Percent C. fragariae~~per plot2 Mean percent r 2 3 4____ 5_____ infected plants




B. Escapes in a 
diseased area
C. Plants selec­




ted at random 
within 16 feet 
of a diseased 
area
0 0 0 0 o
10 25 ‘ 10 20
0 0 10 5 o
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5 20 0 is 20 12
■'"Plants were obtained from a summer plant bed at the Fred Beauchamp 
Farm in November, 1957, where many plants had died from C. fragariae.
220 plants per plot.
L.S.D. .05 = 8.67
.01 = 12.77
The same procedure was used when test plants were obtained from 
the Carl Drude Farm in November, I960. Table 8 lndlcates that similar 
results were obtained. Again no plants died from c. fragariae infec­
tion in Treatment A. Most of the plants that died were in Treatments 
B and D and the mean percent differences between them and Treatments 
C and A were highly significant. Treatment A was highly significant 
over Treatments B and D. There was no significant difference between 
Treatments A and C. Treatment B was higher than C at the .05 level.
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This appeared to be the only difference in the results of the two 
years study.
Table 8. The percent C. fragariae infection in Dabreak plants in 
May, 1969.̂ -
Percent C. fragariae per plot'6 Mean percent of 
Treatments___________1____ 2 3 4 5  infected plants
A. C. fragariae- 
free plants 
from the
screen cage 0 0 0 o 0 ®
B. Escapes in a
diseased area 60 45 25 70 50
C. Plants selec­
ted 16 feet 
from a dis­
eased area 10 0 0 o 15 3
D. Plants selec­
ted at random 
within 16 feet 
of a diseased
area 35 50 10 20 40
^Plants were obtained from a summer plant bed at the Carl Drude Farm 
in November, 1968, where many plants had died from C. fragariae.
^20 plants per plot.
L.S.D. .05 = 14.52 
.01 = 21.39
IV. The Effect of Early Rooting of Spring Runner Plants in Flats on 
the Reduction of C. fragariae in Summer Beds.
Dabreak runner plants were rooted in C. fragariae-free soil in 
metal flats lined with plastic in the field at the Idlewild Experiment 
Station. When sufficiently rooted they were separated from the mother
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plants and transferred to the greenhouse. The plants were observed 
for 30 days to determine whether or not C. fragariae-free runner plants 
could be obtained from the contaminated fall plantings. As shown in 
Table 9, four of the 108 runner plants rooted in the metal flats died 
from C. fragariae. None of the 60 £. fragariae-free control plants 
died (Table 9).
Table 9. The number of Dabreak plants that died from C. fragariae 
infection when transferred from the field in flats to the 
greenhouse.
Field source plants Control plants
Replications No. tested No. died No. tested No. died
1 23 3 15 0
2 17 0 15 0
3 19 0 15 0
4 14 1 15 0
5 10 0 *
6 25 0
TOTALS 108 4 60 0
V. Clones Resistant.to £. fragariae
A. Out-of-State Clones Screened for Resistance to C_. fragariae.
The clones from Arkansas, California, Mississippi, North Carolina, 
and Tennessee that were tested for resistance to C. fragariae are listed 
in Table 10. These test plants were inoculated with conidial suspensions 
sprayed from a three gallon Hudson sprayer. The number of test plants 
for each clone was limited. Only three plants of the Arkansas clone
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5088 were available, whereas 37 Tennessee Beauty plants were tested. The 
percent C. fragariae infection ranged from 33 percent in the California 
clone Lassen and in the Mississippi clone 62-12, to 100 percent infec­
tion in clones 5088, 5166, and 5189 from Arkansas, in the Fresno clone 
from California, and in clones 62-39, 62-128 and 62-297 from Mississippi.
Table 10. The percent CL fragariae infection of out-of-state clones
in the greenhouse 30 days after being sprayed with conidia.
No. plants percent
State Clones inoculated infection





5235 13 38 .
5254 16 67
6321 14 93
California Albret 5 60
Fresno' 5 100
Lassen 6. 33









North Carolina 2379 9 78
2665 11 64
2974 4 75
Tennessee Tenn. Beau 37 73
Tenn. Shipper 16 81
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B. Louisiana Clones Screened for Resistance to C. fragariae in Summer 
Plant Beds.
From the 96 clones which were grown in summer plant beds in 1967, 
at .the Louisiana State University Hill Farm 23 appeared to have some 
resistance to C. fragariae and were planted in replicated plots in the 
same field during the summers of 1968 and 1969. The plants in one half 
of the field were inoculated with C. fragariae. A duplicate set of 
plants was set in the other half which were the controls. Buffer plots 
were used to separate the two sections. In November, the plants in the 
treated and control plots were counted. When an analysis of variance 
was calculated separately for the controls and the inoculated plots 
expressed as percent of the controls for both years, a significant dif­
ference between clones was indicated by the F value.
A combined analysis was then calculated for the controls and the 
inoculated plots expressed as percent of the controls for the two years. 
There was a highly significant interaction between years times varieties 
for the controls and the inoculated plots expressed as percent of the 
controls.
The mean mumbers of plants produced by the various clones in the 
control plots of the summer plant beds in 1968 and 1969 are shown in 
Table 11. The mean number of plants per plot produced by the clones 
ranged from 233 in the clone 5-1315 to 82 in the clone Sequoia. As 
indicated by the Duncan Multiple Range Test, there were significant 
differences among the clones (Table 11).
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Table 11. The mean number of plants produced by the various clones 
in the control plots of the summer plant beds in 1968 and 
1969.
Clones tested
Mean number of 
plants produced Duncan range rating^
1. 5-1315 233 a
2. 1-3314 215 ab
3. 5-2556 203 be
4. 6-632 200 be
5. Headliner 189 cd
6. 6-2587 177 de
7. 6-548 175 de
8. 6-607 170 def
9. 6-591 167 def
10. 6-1672 167 def
11. 6-1103 166 def
12. 4571 161 efg
13. 3753 154 efgh
14. 6-995 152 efghi
15. Earlibelle 151 efghi
16. 6-1449 148 fghi
17. 1164 140 ghij
18. 1158 138 ghij
19. 4860 134 hi j
20. 2-3377 128 ijk
21. Dabreak 117 jk
22. 6-1421 107 kl
23. Sequoia 82 1
■̂Means followed by the same letter are not significantly different at 
the .05 level.
Table 12 shows the means of the inoculated plots expressed as percent 
o*. the control plants that were produced by various clones in the summer 
beds of 1968 and 1969. As shown in Table 12 the mean percent of the con­
trols ranged from 109 percent in clone 6-632 to 18 percent in clone 6-1421. 
The Duncan Multiple Range Test indicated there were significant differences 
among the clones in their reaction to C. fragariae (Table 12).
The correlation coefficients between the two years were .85 for the 
controls and .64 for the inoculated plots expressed as percent of controls.
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Table 12. The mean percent of the control plants produced by various 
clones inoculated with (3. fragariae in the summer beds of 
1968 and 1969.
Clones tested
Mean percent of 
the control plots Duncan range rating*'
1. 6-632 109 a
2. 1-3315 73 b
3. 5-1315 64 be
4. 5-2556 58 cd
5. 6-607 57 cd
6. 6-1672 57 cd
7. 4860 56 cd
8. 6-995 56 cd
9. Headliner 56 cd
10. 3753 54 cde
11. 4571 47 def
12. 6-591 43 defg
13. 6-548 43 defg
14. 1164 39 efgh
15. 6-1103 37 fghi
16. Earlibelle 36 fghi
17. 6-2587 30 ghij
18. 6-1449 28 ghij
19. 2-3377 27 ghij
20. 1158 26 hij
21. Dabreak 21 ij
22. Sequoia 19 j
23. 6-1421 18 j
Cleans followed by the same letter are not significantly different at 
the .05 level.
C. Louisiana Clones Screened for Resistance to C. fragariae in the 
Greenhouse.
The 23 clones listed in Table 13 were inoculated with C. fragariae 
by the syringe injection method in the greenhouse. Twenty healthy plants 
of each clone were dug from the control half of the field and planted in 
six-inch pots containing sterile soil. Each clone was divided into 
groups of five and placed at random on the greenhouse benches prior to
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inoculation. The mean percent of infection in each clone of the four 
replications 30 days after inoculation is shown in Table 13. The 
mean percent infection ranged from 10 percent in the clone 6-632 to 
100 percent in Dabreak. The F value for treatments in the analysis of 
variance was significant indicating that there were significant mean 
percent differences among the clones. As shown in Table 13, the 
Duncan Multiple Range was used to determine the significant differences 
among the clones.
Table 13. The mean percent of C. fragariae infected plants in the 
greenhouse 30 days after inoculation with conidia by a 
hypodermic syringe.
~ ~  " Mean percent1 infection ”
Clones tested_____________ after 30 days________  Duncan range rating
1. 6-632 10 a
2. 1-3314 20 ah
3. 5-1315 25 abc
4. 6-591 25 abc
5. 6-1449 25 abc
6. 4860 25 abc
7. 6-2587 35 abed
8. 6-1672 40 abede
9. 4571 45 bedef
10. 5-2556 50 bedef
11. 1158 50 bedef
12. Headliner 50 bedef
13. 6-607 55 bedefg
14. Earlibelle 55 bedefg
15. 6-995 60 cdefg
16. 3753 60 cdefg
17. Sequoia 65 defgh
18. 1164 70 defgh
19. 6-548 75 efgh
20. 2-3377 75 efgh
21. 6-1421 80 fgh
22. 6-1103 90 gh
23. Dabreak 100 h
^Mean percent of 4 replications.
^Means followed by the same letter are not significantly different at 
the .05 level.
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VI. The Fj and Progenies of Louisiana Clones Screened for Resistance
to C. fragariae in the Greenhouse.
The progenies of crosses between Louisiana clones were set in 
sterile soil in three-inch pots and placed in replications of 10 
plants each at random on the greenhouse benches. The entire planting 
was inoculated with C_. fragariae conidial suspensions applied with a 
three gallon Hudson sprayer. The mean percent of infection is shown 
in Table 14. The range of the mean percent infection for each 
replication was from 33 percent in the F^ progeny of clones 1158 x 777 
to 90 percent in the progeny of clone 7-276. Of the top 10 crosses 
shown in Table 14, four had clone 1158 as one of the parents.. In the 
last 10 crosses indicating the highest amount of susceptibility, Dabreak. 
was one of the parents in four crosses. The F value for treatments in 
the analysis of variance was significant indicating that there were 
significant mean percent differences among the various progenies. As 
shown in Table 14 the Duncan Multiple Range Test of significance was 
used to indicate significant mean differences.
The mean percent C. fragariae infection for the 1970 greenhouse 
inoculations of the five-month old progeny of crosses between Louisiana 
clones is shown in Table 15. As shown in Table 15 the mean percent 
infection for each replication ranged from 52 to 100 percent. Of the 
top 10 crosses shown in Table 15, indicating the most resistance to
C. fragariae, six had clone 1158 as one of the parents. In the last 
10 crosses indicating susceptibility/ clone 3377 was one of the parents 
in six crosses. Since the F value for treatments was significant, 
the Duncan Multiple Range Test was needed to determine which progenies 
differed significantly (Table 15). _
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Table 14. The mean percent of C. fragariae infection of the 11-month 
old progeny in the greenhouse 30 days after being sprayed 
with conidia, 1969.
Mean percent Duncan range
Progeny tested_______ Replications^____ infection rating^
1. 1158 x 777 4 33 a
2. 3253 x 6-2575 6 37 ah
3. 1158 x 6-7783 4 38 abc
4. Dabreak x 1199 4 40 abed
5. 1158 x 6-995 4 40 abed
6. 1158 x 3-443 5 40 abed
7. 730 x 6-1221 4 43 abede
8. 3253 x 6-2259 7 44 abedef
9. Earlibelle x 1199 4 45 abodef
10. 3253 x 1199 12 46 abedef
11. Earlibelle x 3443 10 47 abedefg
12. 3377 x Earlibelle 10 47 abedefg
13. 3253 x 1158 5 48 abedefg
14. 730 x 3443 4 50 abedefgh
15. Earlibelle x 1158 6 50 abceefgh
16. Earlibelle x 3377 8 50 abedefgh
17. 7-27 x 7-27 4 50 abedefgh
18. 777 x 777 21 51 abodefghi
19. Dabreak x 1158 10 51 abodefghi
20. Headliner x 3443 4 53 bodefghi
21. Headliner x 1158 4 53 bedefghi
22. 1158 x 1199 4 53 bodefghi
23. 1158 x 5534 4 55 bedefghi
24. 1158 x 6-1834 4 55 bedefghi
25. Headliner x 3377 4 55 bedefghi
26. C-12448 x C-12448 4 55 bedefghi
27. 3253 x 730 9 56 bedefghij
28. 1164 x 6-995 5 56 bodefghij
29. Dabreak x Earlibelle 10 57 cdefghijk
30. 3377 x 1164 4 58 defghijk
31. 3377 x 730 4 58 defghijk
32. Healiner x 1422 4 58 defghijk
33. 3377 x 6-1764 4 60 efghijkl
34. 730 x Earlibelle 4 60 efghijkl
35. 730 x 4528 4 60 efghijkl
36. 6-896 X 6-896 11 61 efghijkl
37. M-68 x M-68 6 62 efghijklm
38. 1164 x Earlibelle 7 63 fghijklm
39. Earlibelle x 730 9 63 fghijklm
40. 1164 x 6-1244 5 66 ghijklmn
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Table 14 ... continued





41. 3253 x 777 5 68 hijklmno
42. 1164 x 3443 - 6 70 i jklmnop
43. 3253 x 6-1803 4 70 ijklmnop
44. 7-278 x 7-278 4 70 ijklmnop
45. Dabreak x 3377 12 74 jklmnopq
46. 1164 x 3377 4 75 klmnopq
47. 1164 x Dabreak 7 77 lmnopq
48. 7-75 x 7-75 4 78 lntnopq
49. Earlibelle x 6-•1422 9 79 mnopq
50. Dabreak x 1164 11 80 mnopq
51. Dabreak x 730 12 80 mnopq
52. 1158 x 730 5 80 mnopq
53. 7-73 x 7-73 7 80 mnopq
54. 3377 x Dabreak 8 84 nopq
55. 5-54 x 5-54 10 86 opq
56. 730 x Dabreak 12 87 pq
57. 7-276 x 7-276 4 90 q
-*-10 plants in each replication.
2Means followed by the same letter are not significantly different at 
the .05 level.
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Table 15. The mean percent of C. fragariae infection of the five- 
month old progeny in' the greenhouse 30 days after being 






1. 8-1113 x 8-1113 23 52 a
2. 6-995 x 1158 15 55 ab
3. 8-853 x 1158 4 57 abc
4. Sequoia x 1158 5 62 abed
5. 1158 x 6-995 12 66 bede
6. 1158 x Sequoia 4 68 bedef
7. 8-1114 x 8-1114 13 69 cdefg
8. 8-342 x 8-342 9 70 cdefgh
9. Sequoia x Earlibelle- 5 71 cdefghi
10. 8-852 x 1158 25 73 defghij
11. 1164 x 1164 21 76 defghijk
12. Headliner x 1158 18 79 efghijkl
13. 3377 x 1158 4 80 efghijkl
14. 1164 x 5534 31 81 fghijklm
15. 8-22 x Earlibelle 13 82 fghijklm
16. Headliner x 3377 40 83 ghijklmn
17. 8-97 x 8-347 12 83 ghijklmn
18. 8-21 x Earlibelle 16 84 hijklmno
19. Sequoia x Sequoia 39 85 hijklmno
20. 3377 x Sequoia 16 85 hijklmno
21. Sequoia x 8-460 4 85 hijklmno
22. 8-119 x 8-119 30 85 hijklmno
23. Dabreak x 1164 17 86 ijklmno
24. 3377 x 1164 5 86 ijklmno
25. 777 x 1158 5 86 ijklmno
26. 8-343 x 1158 4 87 jklmno
27. Sequoia x 1199 23 87 jklmno
28. Sequoia x 3377 4 88 jklmno
29. 730 x 730 4 88 jklmno
30. Dabreak x 1158 72 88 jklmno
31. 1158 x 777 5 90 klmno
32. 8-20 x Earlibelle 4 90 klmno
33. 1164 x 1158 7 90 klmno
34. Sequoia x 777 4 90 klmno
35. 3377 x 5534 5 92 lmno
36. 3377 x 8-347 5 92 Imno
37. 1158 x 1164 4 93 . ■ J lmno
38. 1158 x 5-253 8 93 . - r. lmno
39. Headliner x Dabreak 4 93 lmno
40. 1164 x 6-995 1 - 4 93 lmno
41. Sequoia x 5-534 4 93 lmno
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Table 15 ... continued
Mean percent Duncan range
Progeny tested_______ Replications^-____ infection___ L____ rating^
42. 1158 x 8-2 8 94 lmno
43. Sequoia x 1164 10 94 lmno
44. 1158 x 8-290 8 95 mno
45. 3377 x 6-1160 4 95 mno
46. Sequoia x 5253 4 95 mno
47. Sequoia x 730 4 95 mno
48. Headliner x Sequoia 9 96 mno
49. 1164 x 3377 27 96 mno
50. 3377 x 7-446 5 96 mno
51. Sequoia x 4-906 4 98 no
52. 3377 x 8-363 4 98 no
53. Dabreak x 3377 60 98 no
54. Sequoia x Dabreak 15 99 o
55. 1158 x 730 5 100 o
56. 3377 x 730 4 100 o
57. 3377 x 8-292 4 100 o
58. 3377 x 8-188 4 100 o
59. 1164 x 777 4 100 o
60. 1164 x 7-18 4 100 o
"̂10 plants in each replication.
^Means followed by the same letter are not significantly different at 
the .05 level.
DISCUSSION
Laboratory fungicide screening tests were used by previous 
workers in an attempt to find a chemical control for Colletotrichum 
fragariae (2). Partial control of the fungus in the field was reported 
by Brooks (1) in 1931, when he sprayed Bordeaux mixture on plants in 
summer beds. The laboratory tests with copper fungicides used by 
Carver (4) in 1959, Carver (2) in 1967, and in the present studies did 
not prevent the growth of the fungus. These tests indicated that the 
copper fungicides would have little value as a control for Ĉ. fragariae 
in Louisiana.
Botran, Daconil 2787, Demosan, Difolatan, Du-Ter and Fermate were 
found to be equally fungistatic to the growth of C. fragariae by 
Carver (2) in 1967 and in the present studies.
Carver (2) reported in 1967 that Dithane M-45 did not prevent 
the growth of C. fragariae at 1,000 ppm. In the data presented 
here Dithane M-45 was fungicidal at 100 ppm. The fact that the 
Dithane sample used in 19.67 might have been stored for several years 
before being used, and since the 1969 sample was fresh material, could 
possibly explain these conflicting results.
All of the fungicides which were used in the present studies were 
obtained within a few months prior to use. Dithane M-45 and Manzate-D 
were fungicidal to C. fragariae at 100 ppm. These two fungicides have 
the same active materials, however, they are sold under different trade 
names. On the agars incorporated with 100 ppm Benlate the growth record­
ed at six days was six mm (Table 3). None of the fungicides tested at
50 ppm killed C. fragariae. Benlate and Du-Ter did greatly reduce the 
growth of the fungus, therefore, they could possibly be effective under 
field conditions.
Carver (2) in 1967 reported that Ĉ. fragariae was dormant in plant
crowns during the winter months. It was also observed for the past
several years that a higher percent of Dabreak than Headliner mother 
plants was infected with C. fragariae in the spring at the end of the
fruiting periods. The data presented in the results support this obser­
vation. Furthermore, when Dabreak and Headliner plants were selected 
at random from C. fragariae infected summer beds and planted in the 
field and greenhouse there was a significantly higher percent of 
Dabreak rather than Headliner plants infected with C. fragariae. These 
observations indicate that Dabreak is more susceptible to C. fragariae 
than is Headliner.
A previous report (2) has indicated that Ĉ. fragariae did not 
persist for long periods of time in Louisiana sandy type soils. It 
was shown by the present studies that healthy Dabreak plants did not 
become infected in the summer when placed in the field where the disease 
had been severe eight months previously. The same was true when Dabreak 
plants were grown in soils which were collected from severely infected 
plant beds in November and stored for eight months in the greenhouse 
(Table 5 and 6).
Since mummified plant crowns can be found quite frequently in the 
spring in soils where the disease had been severe in summer plant beds, 
it was thought that this could possibly be a source of C. fragariae 
from summer to summer, in a test reported here mummified strawberry
crowns were collected in November, from a field where the disease 
had been severe during the summer months,and stored for eight months 
in the greenhouse. Healthy Dabreak plants did not become infected 
with C. fragariae when planted in soils containing the mummies. This 
was good supporting evidence that C_. fragariae does not overwinter in 
mummified crowns.
Some of the better strawberry growers questioned whether or not 
transplants in November should be taken from and around severely 
infected areas in summer beds. The author questioned whether or not 
plants obtained at some distance from severely infected areas would 
result in escaping the disease and thus be a method of control. Two 
farms that had extensive infection in plant beds were chosen as ideal 
locations for procuring plants to study these aspects. When Dabreak 
plants were selected a distance of 16 feet from an area of apparently 
isolated infection, the percent of C. fragariae infected plants was 
significantly lower at the .01 level than plants which were taken at 
random in and around areas of infection (Table 7 and 8). These data 
were interpreted to indicated that by selection away from the infection 
centers one can reduce significantly the number of plants that carry 
infection over winter. It is by all means not a method to eliminate 
the disease for there can always be a small percentage of plants that 
carry the fungus no matter how carefully one would try to select 
disease-free plants. To use plants in and around infection would be 
a very poor practice for the data indicated an extremely good chance 
that these plants are infected with C_. fragariae.
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The best time in the strawberry culture to reduce the crown rot 
disease is at the end of the fruiting season. As the fruiting period 
dissipates, the old stools produce runner plants abundantly. If one 
were to set these new plant heels in sterile soil in flats set on top 
of the row, the young runners would produce roots within 10 days so 
that they could be cut from the mother plants. Attempts to obtain
C. fragariae-free plants by this method was not 100 percent effective. 
This was based on the results obtained when 10B plants were rooted and 
four became infected {Table 9). It is very possible, however that 
during the course of growing these plants contamination could have 
come from the author's repeated contact with the fungus during routine 
care of the plants. It may be possible to obtain C. fragariae-free 
plants for the summer beds by using this method of rooting runner plants, 
if each of the flats containing the young runners was observed for 30 
days. It would be advisable that if fragariae infection occurred 
during this isolation period, the entire flat where it was found be 
discarded.
Screening strawberry clones for resistance to Ĉ. fragariae has 
not been one of the major objectives in the strawberry breeding program 
in Louisiana. Field tests in 1968 and 1969 were initiated to find genetic 
resistance to the fungus. - The first indications of resistance were 
noted when Headliner appeared to have some field resistance whereas 
Dabreak was very susceptible. In this study 23 Louisiana clones were 
tested for two consecutive years for resistance to (2. fragariae at the 
same field location. Several clones indicated resistance to the fungus 
(Table 12) . The heritability has not yet been determined.
Since it is difficult to predict how many plants the various 
clones will produce in the control and in the inoculated plots in 
different seasons, a combined analysis was calculated for the controls 
and the inoculated plots expressed as percent of the controls for the 
two years. From this analysis the F value obtained for the interaction 
between years times varieties for the controls and the inoculated plots 
expressed as percent of the controls was highly significant. This 
indicated that there was a difference in the number of plants produced 
in the controls and the inoculated plots expressed as percent of the 
controls in each of the two years. Therefore, in order to obtain more 
reliable information an average mean of both years was used to determine 
significant differences between the clones (Tables 11 and 12).
In the combined data reported in Tables 11 and 12, clone 6-632 
produced a significantly higher percent of the control plants in the 
plots inoculated with C. fragariae than all of the other clones tested 
for the two years (Table 12). A few lesions were found on some of the 
rhizomes, otherwise it was essentially immune. As shown in Table 11, 
6-632 was also a high plant producer in the control plots. Because 
this clone did not have very good fruiting qualities, it would not be 
suitable for commercial use. However, it had the highest resistance 
to C. fragariae of all the ones which have been reported by previous 
workers (2,4) and will be used as one of the parents in the breeding 
program.
As shown in the data presented, Dabreak ranks number 20 in 
susceptibility of the 23 clones tested (Table 12). Headliner ranks
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number nine (Table 12)„ It is also noted that Headliner produced 
more plants per plot than did Dabreak (Table 11).
In the greenhouse test where the 23 clones were screened for 
resistance to C\ fragariae, clone 6-632 was the best whereas all the 
Dabreak plants died (Table 13).
The mean percent Ĉ. fragariae infection, as shown in Tables 14 and 
15, indicates that none of the progenies from the crosses betweenl
Louisiana clones were resistant to the disease. It is evident, how­
ever, that the crosses involving clone 1158 as one parent were consist­
ently found to have the lowest mean percent of infection for both years 
(Tables 14 and 15) . The crosses involving Dabreak or clone 3377 as 
one of the parents usually had the highest mean percent of fragariae 
infection (Tables 14 and 15).
SUMMARY
The objectives of this dissertation were to investigate possible 
methods for the control of Colletotrichum fragariae by chemical, 
cultural and sanitation practices, and by genetic resistance. 
Formulations of Dithane M-45 and Manzate-D were fungicidal to
C. fragariae at 100 ppm in laboratory screening tests. None of 
the chemicals killed the fungus at 50 ppm.
Greenhouse and field tests showed that there was a significantly 
higher percent of infection with C. fragariae in the fall plantings 
of Dabreak than in Headliner plants which were transplanted from 
a diseased plant bed.
These studies support the previous report by Carver (3) that C. 
fragariae does not persist for eight months in Louisiana' soils 
under greenhouse or field conditions. It is also shown that the 
fungus does not persist in mummified crowns collected from plant 
beds where the disease had been severe.
It is shown that the number of C. fragariae infected plants taken 
from summer beds with isolated infection can be significantly 
reduced if the plants are selected 16 feet from the infected area 
rather than at random.
Attempts to obtain C. fragariae-free runner plants from contaminated 
fall plantings were not completely successful. Of the 108 rurtner 
plants rooted in flats four died from C. fragariae infection.
All of the out-of-state clones which were inoculated with C. 




8. Of the Louisiana clones screened for resistance to C. fragariae
infection in summer plant beds only clone 6-632 indicated a high 
degree of resistance to the disease. This was also indicated in 
greenhouse inoculations. Dabreak was not found to be.resistant 
in either the field or greenhouse tests
9. None of the progenies of crosses between Louisiana clones were found
to be resistant to C. fragariae infection. There was a tendency 
for crosses involving clone 1158 as one of the parents to produce 
progeny which had the most resistance. Progenies involving Dabreak 
or clone 3377 as one of the parents were highly susceptible to Ĉ. 
fragariae infection.
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